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We claim: 



1 A pharmaceutical composition comprising: 

an isolated heat shock protein (HSP) or heat shock protein-like protein 
(HSPLP), or a fragment thereof, in an effective amount to promote fugetactic 
activity and a pharmaceuticaUy acceptable carrier. 

2. The pharmaceutical composition of claim 1 , wherein the HSP or HSPLP has 
a molecular weight of about 84 kDa. 

3. The pharmaceutical composition of claim 1, wherein the HSP or HSPLP has 
a molecular weight of about 86 kDa. 

4. The pharmaceutical composition of claim 1, wherein the HSP or HSPLP has 
a molecular weight of about 94 kDa. 

5 The pharmaceutical composition of claim 1 , wherein the HSP or HSPLP is a 
member of a heat shock protein (HSP) family selected from the group consisting of 
HSP60 (chaperonin), HSP70 and HSP90 families. 

6. The pharmaceutical composition of claim 5, wherein the HSP or HSPLP is a 
member of the hsp90 family. 

7. The pharmaceutical composition of claim 6, wherein the HSP or HSPLP is 
HSP 90a. 

g. The pharmaceutical composition of claim 6, wherein the HSP or HSPLP is 
HSP 90p. 

9. The pharmaceutical composition of claim 1, wherein the HSP or HSPLP 
comprises an amino acid sequence of SEQ ID NOs:3-7. 
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10. The pharmaceutical composition of claim 1 , wherein the HSP or HSPLP is in 
a secreted form. 

11. The pharmaceutical composition of claim 10, wherein the secreted form of 
the HSPLP comprises a signal sequence or a secretory sequence. 

12. The pharmaceutical composition of claim 1, wherein the HSP or HSPLP is 
from a stressed or a non-stressed cell. 

13. The pharmaceutical composition of claim 1, wherein the HSP or HSPLP is 
from a tumor or a tumor cell line. 

14. The pharmaceutical composition of claim 13, wherein the tumor or tumor 
cell line is a hematological tumor or a hematological tumor cell line. 

15. The pharmaceutical composition of claim 14, wherein the hematological 
tumor or hematological tumor cell line is a leukemia or a lymphoma. 

16. The pharmaceutical composition of claim 15, wherein the lymphoma is a 
thymoma. 

17. The pharmaceutical composition of claim 14, wherein the hematological 
tumor cell line is EL4. 

18. A pharmaceutical composition comprising: 

an isolated L-plastin or L-plastin4ike protein (LPLP), or a fragment thereof, 
in an effective amount to promote fiigetactic activity and a pharmaceutically 
acceptable carrier. 

19. The pharmaceutical composition of claim 18, wherein the L-plastin or LPLP 
has a molecular weight of about 65 kDa. 
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20. The pharmaceutical composition of claim 18, wherein the L-plastin or LPLP 
is L-plastin. 

21. The pharmaceutical composition of claim 18, wherein the L-plastin or LPLP 
comprises the amino acid sequence of SEQ ID NO:8. 

22. The pharmaceutical composition of claim 2 1 , wherein the L-plastin or LPLP 
is in a secreted form. 

23. The pharmaceutical composition of claim 22, wherein the secreted form of 
the L-plastin or LPLP comprises a signal sequence or a secretory sequence. 

24. The pharmaceutical composition of claim 1 8, wherein the L-plastin or LPLP 
is from a tumor or a tumor cell line. • 

25. The pharmaceutical composition of claim 24, wherein the tumor or tumor 
cell line is a hematological tumor or a hematological tumor cell line. 

26. The pharmaceutical composition of claim 25, wherein the hematological 
tumor or hematological tumor cell line is a leukemia or a lymphoma. 

27. The pharmaceutical composition of claim 26, wherein the lymphoma is a 
thymoma. 

28. The pharmaceutical composition of claim 26, wherein the hematological 
tumor cell line is EL4. 

29. A method of promoting fiigetaxis of migratory cells in a subject, comprising: 
administering to a subject in need of such treatment the HSP, HSPLP, L- 

plastin or LPLP of SEQ ID NOs:3-8, or a fragment thereof, in an amount effective 
to promote fugetaxis of migratory cells away from a specific site in a subject. 
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30. The method of claim 29, further comprising co-administering a non- 
fugetactic therapeutic agent, 

31 The method of claim 30, wherein the non-fugetactic agent is. an anti- 

< 

inflammatory or an anti-allergic agent. 

32. The method of claim 29, wherein the specific site is a site of an 
inflammation. 

33. The method of claim 29, wherein the specific site is a medical device, 
prosthetic device or a transplanted organ or tissue. 

34. The method of claim 33, wherein the medical device, prosthetic device or a 
transplanted organ or tissue is xenogeneic, stem-cell derived, synthetic or an 
allograft. 

35. The method of claim 33, wherein the medical device, prosthetic device or a 
transplanted organ or tissue is a stent. 

36. The method of claim 29, wherein the specific site is a site of an autoimmune 
reaction. 

37. The method of claim 36, wherein the site of an autoimmune reaction is a site 
at or near a joint. 

38. The method of claim 29, wherein the specific site is a site of an allergic 
reaction. 

39. The method of claim 29, wherein the pharmaceutical composition is 
administered locally. 

40. The method of claim 29, wherein the pharmaceutical composition is 
administered systemically. 
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41. The method of claim 29, wherein the HSP, HSPLP, L-plastin or LPLP is 
conjugated to a targeting molecule. 

42. The method of claim 29, wherein the migratory cells are hematopoietic cells. 

43. The method of claim 42, wherein the hematopoietic cells are immune cells. 

44. The method of claim 43, wherein the immune cells are T cells. 

45 . A pharmaceutical composition, comprising: 

an anti-fagetactic agent that selectively binds to a HSP, HSPLP, L-plastin or 
LPLP in an effective amount to inhibit fugetactic activity and a pharmaceutically 
acceptable carrier. 

46. The pharmaceutical composition of claim 45, wherein the anti-fugetactic 
agent binds to an amino acid sequence of SEQ ID NOs: 1-8 or a frament thereof. 

47. The pharmaceutical composition of claim 45, wherein the HSP or HSPLP 
has a molecular weight of about 84 kDa. 

48. The pharmaceutical composition of claim 45, wherein the HSP or HSPLP 
has a molecular weight of about 86 kDa. 

49. The pharmaceutical composition of claim 45, wherein the HSP or HSPLP 
has a molecular weight of about 94 kDa. 

50. The pharmaceutical composition of claim 45, wherein the HSP or HSPLP is 
a member of a heat shock protein (HSP) family selected from the group consisting 
of HSP60 (chaperonin), HSP70 and HSP90. 

51. The pharmaceutical composition of claim 45, wherein the HSP or HSPLP is 
a member of the hsp90 family. 
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52. The pharmaceutical composition of claim 51, wherein the HSP or HSPLP is 
HSP 90a. 

53. The pharmaceutical composition of claim 51, wherein the HSP or HSPLP is 
HSP 90(i. 

54. The pharmaceutical composition of claim Dl, wherein the L-plastin or LPLP 
has a molecular weight of about 65 kDa. 

55. The pharmaceutical composition of claim 45, wherein the L-plastin or LPLP 
comprises an amino acid sequence of SEQ ID NO:8. 

56. The anti-fugetactic agent of claim 45, wherein the anti-fugetactic agent is an 
isolated peptide. 

57. The anti-fiigetactic agent of claim 45, wherein the anti-fugetactic agent is an 
antibody or an antigen-binding fragment thereof. 

58. The anti-fugetactic agent of claim 45, wherein the HSP, HSPLP, L-plastin or 
LPLP is in a secreted form. 

59. The anti-fiigetactic agent of claim 58, wherein the secreted form of the HSP, 
HSPLP, L-plastin or LPLP comprises a signal sequence or a secretory sequence. 

60. The anti-fugetactic agent of claim 45, wherein the HSP, HSPLP, L-plastin or 
LPLP is derived from a tumor or a tumor cell line. 

61. The pharmaceutical composition of claim 45, wherein the HSP or HSPLP is 
from a stressed or a non-stressed cell. 

62. The pharmaceutical composition of claim 45, wherein the HSP, HSPLP, L- 
plastin or LPLP is from a tumor or a tumor cell line. 
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63. The pharmaceutical composition of claim 62, wherein the tumor or tumor 
cell line is a hematological tumor or a hematological tumor cell line. 

64. The pharmaceutical composition of claim 63, wherein the hematological 
tumor or hematological tumor cell line is a leukemia or a lymphoma. 

65. The pharmaceutical composition of claim 64, wherein the lymphoma is a 
thymoma. 

66. The pharmaceutical composition of claim 63, wherein the hematological 
tumor celljline is EL4. 

67. The pharmaceutical composition of claim 45, wherein the fugetactic activity 
is of hematopoietic cells. 

68. The pharmaceutical composition of claim 63, wherein the hematopoietic 
cells are immune cells. 

69. The pharmaceutical composition of claim 68, wherein the immune cells are 
T cells. 

70. A method of eliciting or enhancing an immune response in a subject, 
comprising: 

administering to a subject in need of such treatment the pharmaceutical 
composition of claim 45, in an amount effective to inhibit immune cell-specific 
fugetactic activity at a specific site in the subject. 

71. The method of claim 70, wherein the specific site is a site of an allergic 
response. 

72. The method of claim 70, wherein the specific site is a site of an infection. 



70 



WO 2005/009350 



PCT7US2004/021725 



73. The method of claim 70, wherein the specific site is a tumor. 

74. The method of claim 70, wherein the pharmaceutical composition is 
administered locally. 

75. The method of claim 70, wherein the anti-fugetactic agent is administered 
systemically._ 

76. The method of claim 75, wherein the heat shock protein is conjugated to a 
targeting molecule. 

77. The method of claim 70, wherein the anti-fugetactic agent is geldanamycin, 
17-A-GA, herbimycin A, PU3, novobiocin or radicicol. 

78. A method of screening for an anti-fugetactic agent that modulates fugetaxis, 
comprising: 

determining a control level of fiigetactic activity by combining a migratory 
cell with a HSP, HSPLP, L-plastin or LPLP, 

determining a test level of fiigetactic activity by combining a migratory cell 
with the HSP, HSPLP, L-plastin or LPLP and a candidate compound, and 

comparing the control and test levels of the fiigetactic activity, 

wherein a test level that is less than a control level indicates that the 
candidate compound is an anti-fugetactic agent. 

79. The method of claim 78, wherein the migratory cell is an hematopoietic cell. 

80. The method of claim 79, wherein the hematopoietic cell is an immune cell. 

8 1 . The method of claim 80, wherein the immune cell is a T cell. 

82. A composition comprising: 
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an isolate from a thymoma cell line, wherein the isolate has fugetactic 
activity that is pertussis toxin inhibitable, protease degradable, and has a molecular 
weight of greater than about 5 kDa and is heat inactivatable. 

83. The composition of claim 82, wherein the fugetactic activity of the isolate 
can be inhibited by heat inactivation at 56°C for one hour, 

84. The composition of claim 82, wherein the fugetactic activity of isolate can be 
inhibited by proteinase K digestion at 37°C for one hour. 

85. The composition of claim 82, wherein the isolate does not bind significantly 
to heparin. 

86. The composition of claim 82, wherein the isolate binds significantly to a 
DEAE column in the presence of 20mM triethanolamine buffer and NaCl in a 
concentration lower than 0.25-0.5M. 

87. The composition of claim 82, wherein the isolate is negatively charged at pH 
7.5. 

88. The composition of claim 82, wherein the fugetactic activity of the isolate 
can be inhibited by radicicol. 

89. The composition of claim 82, wherein the production of the isolate by the 
thymoma cells can be inhibited by Brefeldin A. 

90. The composition of claim 82, wherein the activity of the isolate is not 
significantly upregulated by heat shock at 42°C for one hour. 

91. The composition of claim 82, wherein the molecular weight is greater than 
about 65 kDa. 
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92. The composition of claim 82, wherein the molecular weight is greater than 
about 80 kDa. 

93. The composition of claim 82, wherein the molecular weight is greater than 
about 90 kDa. 

94. The composition of claim 82, wherein the thymoma cell line is EL4. 

95. The composition of claim 82, wherein the fugetactic activity is specific to T 
cells. 

96. The composition of claim 95, wherein the T cells are cytotoxic T 
lymphocytes (CTLs). 

97. The composition of claim 82, wherein the isolate is a substantially pure 
polypeptide. 

98. The composition of claim 82, wherein the isolate is a supernatant of the EL4 
thymoma cells. 

99. The composition of claim 98, wherein the supernatant is diluted ten-fold. 

100. A pharmaceutical composition comprising 

the isolate of claim 82 in an effective amount to stimulate fugetaxis of a cell, 
and a pharmaceutically acceptable carrier. 

101. The pharmaceutical composition of claim 100, wherein the fugetaxis is of an 
hematopoietic cell. 

102. The pharmaceutical composition of claim 101, wherein the hematopoietic 
cell is an immune cell. 



73 



WO 2005/009350 PCT/US2004/021725 



103. The pharmaceutical composition of claim 102, wherein the immune cell is a 
T cell. 

104. The composition of claim 82, wherein the thymoma cell line is not 
undergoing significant apoptosis or necrosis. 

105. The composition of claim 104, wherein the thymoma cell line is greater than 
95% viable. 

106. A method of producing a polypeptide having fugetactic activity from tumor 
cells comprising: 

culturing the tumor cells at a density of 10 5 -10 6 cells/mL in hybridoma serum 
free medium, 

harvesting a supernatant from the tumor cells, 
filtering tihe harvested supernatant with a 0.2 micron filter, 
fractionating the filtered supernatant, and 
analyzing the fractions for fugetactic activity. 

107. The method of claim 106, wherein the tumor cells are a tumor cell line. 

108. The method of claim 107, wherein the cell line is a thymoma cell line. 

109. The method of claim 109, wherein the thymoma cell line is EL4. 

110. A polypeptide having fugetactic activity produced according to the method 
of any one of claims 106-109. 

111. The polypeptide of claim 110, wherein the polypeptide has a molecular 
weight of about 84 kDa. 

112. The polypeptide of claim 110, wherein the polypeptide has a molecular 
weight of about 86 kDa. 
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113. The polypeptide of claim 110, wherein the polypeptide has a molecular 
weight of about 94 kDa. 

114. The polypeptide of claim 110, wherein the polypeptide has a molecular 
weight of about 65 kDa. 

115. The polypeptide of claim 110, wherein the fugetactic activity is specific for 
hematopoietic cells. 

1 16. The polypeptide of claim 115, wherein the hematopoietic cell is an immune 
cell. i 

1 17. The polypeptide of claim 1 16, wherein the immune cell is a T cell. 

118. The polypeptide of claim 1 10, wherein the polypeptide is heat inactivatable 
and protease degradable. 

119. The polypeptide of claim 110, wherein the fugetactic activity is pertussis 
toxin inhibitable. 

120. The method of claim 110, further comprising culturing of the tumor cells so 
that the tumor cells are greater than 95% viable. 

121. A method of screening for an anti-fugetactic agent that modulates fugetaxis, 
comprising: 

determining a control level of fugetactic activity by combining a migratory 
cell with the isolate of claim 82 or the polypeptide of claim 106, 

determining a test level of fugetactic activity by combining a migratory cell 
with the isolate of any one of claims 82 or the polypeptide of claim 106, and a 
candidate compound, and 

comparing the control and test levels of the fugetactic activity, 

wherein a test level that is less than a control level indicates that the 
candidate compound is an anti-fugetactic agent. 
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122. The method of claim 121, wherein the migraotry cell is an hematopoietic 
cell. 

123. The method of claim 122, wherein the hematopoietic cell is an immune cell. 

124. The method of claim 123, wherein the immune cell is a T cell. 
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